Background: In Malawi, women's postpartum care services often remain underutilized despite the efforts of the government to promote the use of maternal healthcare. Consequently, maternal mortality and morbidity are persistently high. Aim: The aim of the study is to examine the factors associated with women's use of postpartum care services in urban areas as compared with the rural areas in Malawi.
INTRODUCTION
In the 21st century, maternal mortality remains one of the highest and greatest health challenges facing the developing world [1] . Over the past 50 years, the problem has been gradually declining across countries within sub-Saharan Africa registering one in 51 lifetime risk of dying from causes related to pregnancy relative to one in 5100 chance for a woman from the developed world [2] . Such maternal health challenge exists despite numerous commitment and investment in healthcare systems aimed at promoting quality of care [2] [3] [4] . Maternal health outcome still remains a major challenge in most sub-Saharan African countries, and Malawi is included [5] .
Previous studies have attributed this worsening maternal health conditions not only to poor access to maternal healthcare facilities, but also to subsequent missed opportunities to access robust healthcare services due to the inadequate capacity of the health facilities to meet the emergent maternal health needs [6] [7] [8] .
In view of this maternal health challenge, the government of Malawi initiated numerous programs aimed at promoting maternal health situation in the country. For instance, The Millennium Development Goal, Focussed Antenatal Care Service Delivery, Abuja Declaration on Healthcare Investment Roadmap to accelerate reduction of neonatal and maternal deaths [9, 10] . However, despite these initiatives aimed at improving maternal health outcome through facility-based support, poor pregnancy outcome still continues, in addition to low women healthcare service utilization after childbirth.
Studies that investigated the relative factors associated with low care utilization among women attributed the situation to inadequate laboratory equipment in the healthcare facility and other resource constrains which negatively compromise quality of care in developing countries including Malawi [11] [12] [13] [14] . While, much has been written on the determinants of maternal healthcare utilization from the perspective of antenatal and childbirth delivery care, comparatively little is known on the determinants of postpartum use among women in rural and urban settings.
This study seeks to investigate the determinants affecting women's use of postpartum care services and the factors associated with the timing of their use of postpartum care services in Malawi by using the data of the Malawi Demographic and Health Survey 2010.
MATERIALS AND METHODS

Data
The study used the 2010 Malawi Demographic and Health Survey data which is the national representative survey of women in the reproductive age between 15 and 49 years. The data comprised 23 020 women of which 13 776 were reported to have at least one birth in the last 3 years preceding the survey. Among them, 7018 (50.9%) women reported to have utilized postpartum care services at that time.
Analytical strategy
The study used a two-staged approach in which two dependent variables were used to estimate the determinants of women's use of postnatal care in rural and urban settings in Malawi. First, women utilization status of postpartum care which was defined and coded 1 if a woman attended a postpartum care facility and 0 for otherwise. Therefore, as an outcome that is dichotomously defined, a binary logistic regression model was used to estimate the correlates of women's use of postpartum care in urban and rural settings. In addition, women who were reported to have used postpartum care services were classified into three categories based on the timing in which they accessed and used the healthcare services as follows: immediate postpartum access, defined as women who used the services within 24 h after childbirth; intermediate postpartum access, for those who used the services between day 1 and 6 after childbirth; and delayed postpartum care access, defining those women who utilized the services from a period of 1 week or more after childbirth. As the variable is trichotomously defined, a multinomial regression model was used to estimate the determinants associated with the timing of postpartum care use among women in rural and urban settings in Malawi.
Variables used in the study
The study explanatory variables were as follows: antenatal care (ANC) frequency, mode of delivery, distance to health facility, availability of transport, knowledge about pregnancy complications, age at first birth, maternal education, occupational status, number of living children, availability of healthcare services, exposure to media and women autonomy to seek their own healthcare. The same categories recorded in the DHS were used in this study. The study used Stata 13.0 for the analysis (Stata Corp., College Station, Texas, USA) in which P value 0.05 was used to test the statistical significance of the differences between variables. In order to access the data, a request was launched to the DHS administrator, in return an authorization was granted to access and download the data from the measure DHS website.
RESULTS
Background characteristics of women associated with the use of postnatal care service There were noticeable differences in the factors affecting women's use of postnatal care services in both settings. For instance, caesarean section (CS), distance to healthcare facilities, pregnancy complications, occupational status, exposure to media and women autonomy were significant predictors of urban women's use of postnatal care services, based on bivariate analysis. In rural settings, all factors with the exception of women autonomy significantly influence women's use of postnatal care services in the country. The multinomial logistic regression model results of use of postpartum care services between 1 and 6 days after childbirth are presented in Tables 3 and 4. In Table  3 , women in both rural and urban areas, who earned their living through farming (OR=0.55), were significantly less likely to use postpartum care services between 1 and 6 days after childbirth compared with their counterparts who used the services within 24 h after childbirth.
Multivariate results
In rural setting, women who had an ANC frequency of at least 4 or more (OR=0.87), knew complication during pregnancy (OR=0.8), were aged 20 year or higher at first birth (OR=0.86), of low education (OR=0.71), earn their living through farming (OR=0.85), had 3-4 living children (OR=0.84) and who experienced challenges to the availability of healthcare facilities (OR=0.75) were significantly less likely to use the postnatal care services between 1 and 6 days after childbirth compared with those who use postnatal care within 24 h after childbirth. On the contrary, women who had an access to both radio and television (OR=1.32) were significantly more likely to use postnatal care services between 1and 6 days after childbirth relative to those who used the services within 24 h after childbirth.
Women's use of postnatal care between 1 week or higher after childbirth as compared with use within 24 h after childbirth is presented in Table 4 . It shows that in urban settings, use after 1 week was significantly lower when the following factors were present: problem of distance to access healthcare (OR=0.46), women's knowledge of pregnancy complications (OR=0.64) and access to either radio or television (OR=0.62).
In rural settings, a lot of factors reduced women's likelihood to use maternal healthcare services between 1 week or higher after childbirth including: problems of distance to access healthcare (OR=0.81), lack of knowledge of pregnancy complications (OR=0.62), low level of women's education (OR=0.62), higher number of living children (0.74) and women's exposure to either radio or television (OR=0.84); all were associated with significant low likelihood of women's use of postnatal care. On the contrary, delivery by CS (OR=1.52) was associated with significantly higher use of postnatal care services after 1 week or more after childbirth compared with those who used postnatal care within 24 h after childbirth.
In both settings, the factors in common that were associated with significant lower use of postnatal care services in the country were: problems with distance to health facility, knowledge of pregnancy complications and accessing either radio or television. Table 4 illustrates the detailed results. 
DISCUSSION
Using the 2010 Malawi demographic and Health surveys, this study assesses the determinants of women's use of postnatal care in rural and urban settings in the country; first, identifying what determines women's use of postnatal care facilities and thereafter, determining the factors associated with the timing of women's use of services in Malawi. Overall, the study found low utilization of postnatal care in both rural and urban settings of the country. The significant factor associated with the low use of postnatal care services between 1 and 6 days after childbirth in the country as a whole was working as a farmer, while the significant factors associated with low use later than 1 week in both settings were: distance to healthcare facilities, lack of knowledge about pregnancy complications and exposure to either radio or television. These factors are largely linked to low socioeconomic status [13, 14] .
In addition to farming, the specific factors found to be associated with low use of postnatal care services in rural setting between 1 and 6 days after childbirth were as follows; in terms of socioeconomic factors these include low educational status, age at first birth, having 3-4 living children, and women autonomy; service-related factors include: ANC frequency, knowledge of pregnancy complications and problems associated with the availability of healthcare services ; and finally awareness-related factors mainly presented by exposure to either radio or television rather than both. It is worth noting that the rural women who had low utilization of postnatal care services had also low level of other socioeconomic factors such as low educational attainment, earning income through farming and having more living children. The findings concur with other studies reiterated that less education, inadequate awareness among women during ANC of complications and consequences of pregnancy and inability to access the facility due to distance, affected the rural women's use of postnatal care services in rural settings [15, 16] . In most developing countries, problems of distance to access the health facilities and inadequate antenatal counselling to women predicted the low utilization of maternal healthcare services among rural women [17] .
The present study found that as women's frequency of ANC utilization is four or more times than that the WHO recommended during their pregnancy [17] , their healthcare service use after childbirth increases. This is because when women are well informed of their pregnancy complications and associated consequences by skilled practitioners during ANC visits, their subsequent use of maternal healthcare either during childbirth or thereafter increases [18, 19] . This result is consistent with the study findings from other countries within the sub-Saharan African region that found ANC services as a significant initial stage to acquisition of improved maternal healthcare outcome [20] [21] [22] [23] . The more the numbers of ANC visits made during pregnancy are related to the high risk pregnancies, the more these encourage them to pay more attention to facility care and postnatal care in the long term [20, 24] .
In general, delivery by CS was associated with increased likelihood of women's use of postnatal care services. On the contrary, most factors in both settings reduced the likelihood of women's use of postnatal care services significantly. The significant socioeconomic factors were low educational status, problems to available transport to healthcare facilities, earning income through farming, high number of living children and age at first birth more than 20 years. On the same note, service-related factors such as problems due to distance to health facility and problems to access healthcare service facilities were influencing low use of postnatal care services in rural Malawi. Studies indicate that the situation is explained by the socioeconomic challenges that the rural and underserved communities' experiences remain barriers that prevent vulnerable women in accessing healthcare facilities [25, 26] .
Furthermore, considering the rural women's access to postnatal care, the study found little variations between the factors affecting either use of postnatal care between 1and 6 days and between 1 week and more compared with those who used postnatal care within 24 h after childbirth. At both times, women's use of postnatal services in rural Malawi was low among women who had problems with distance to the health facility, women who earned their living through farming, women who lacked knowledge about pregnancy complications, had low education, had more than four living children and were exposed to either radio or TV but not to both. These factors were the common factors consistently found in women of low socioeconomic status [27] . Studies analysing the determinants of use of maternity care services in developing countries concluded that such challenges are best solved if women have essential knowledge of pregnancy complications from formal sources and receive comprehensive service delivery from skilled and resourced healthcare facilities [27] [28] [29] .
This implies that postnatal health seeking behaviour among women is still very low despite the fact that women in Malawi were found to have an increased likelihood of using other maternal healthcare services during pregnancy and childbirth [19] . Previous studies indicate that such low utilization challenge of healthcare services among women can be reduced or avoided if and only if awareness strategies aimed at enhancing individual health seeking are implemented. This is paramount if the healthseeking practice is scaled up through not only institutionalbased healthcare facilities but also through communitybased outreach care in order to meet capacity challenges affecting effective care service delivery [30] [31] [32] . This suggests the possibility of providing women-centred postnatal care using community-based nurses in order to follow up women both in rural and urban communities. Studies in Nepal and Nigeria [33, 34] found that such community-based approach encouraged women's use of healthcare services and subsequently improved optimal care delivery among women and new babies and subsequent use of postnatal care service facilities.
CONCLUSION
The study highlights low utilization of postnatal care in both rural and urban setting in Malawi with much lesser use in rural setting in the country. In rural areas, factors are largely linked to low socioeconomic status such as low educational status, income earned through farming and having 3-4 living children, problem of distance, inadequate knowledge about pregnancy complications and inadequate exposure to media. However, delivery by CS was associated with significantly higher use of postnatal care services within 1 week or more after childbirth. There is need to implement women-centred and communitybased awareness initiatives to enhance maternal healthseeking behaviour at both urban and rural settings. These initiatives might help in promoting community understanding of the importance of using postnatal care services after childbirth.
